Involvement of medullary catecholamine cells in neuroendocrine responses to systemic cholecystokinin.
Systemic administration of cholecystokinin (CCK) stimulates neurosecretory oxytocin (OT) and tuberoinfundibular corticotrophin releasing factor (CRF) cells of the hypothalamus. Data from previous studies suggest that A2 noradrengeric neurons of the dorsomedial medulla contribute to the OT cell response, but the role of other medullary catecholamine cells remains unclear. Using c-fos expression as a marker for cellular activity, we have found that CCK (100 micrograms/kg, i.p.) activates substantial populations of tyrosine hydroxylase and phenyl-N-methyl-transferase immunoreactive cells in the medulla, consistent with recruitment of overlapped noradrenergic and adrenergic cell populations in both the ventrolateral and dorsomedial medulla. In the ventrolateral medulla there was a particularly prominent activation of C1 adrenergic neurons at the level of the obex. To directly test the contribution of VLM catecholamine cells to hypothalamic neuroendocrine cell responses to CCK, animals were prepared with unilateral VLM lesions corresponding to those areas that had displayed the most marked response to CCK. VLM lesioned animals treated with CCK displayed a significant although small reduction in paraventricular nucleus (PVN) OT cell c-fos expression ipsilateral to the lesion, but no change in the responses of supraoptic nucleus OT cells or in cells of the medial parvocellular PVN, many of which are CRF cells. These findings indicate that VLM catecholamine cells make little contribution to hypothalamic neuroendocrine cell responses to CCK and thus serve to further highlight the role of dorsomedial catecholamine cells. However, it is now apparent that, in addition to A2 noradrenergic cells, CCK treatment also recruits C2 adrenergic cells of the dorsomedial medulla, many of which have previously been shown to project to the PVN.